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Abstract
This is my reply to Zalka and Brun’s criticism of my recent paper on quantum opti-
mization heuristics. Essentially, this criticism is shown to be utterly irrelevant.
In a recent publication [1] I proposed a quantum optimization heuristic for combina-
torial search problems. The basic idea is to generate a quantum superposition of search
states such that the corresponding probability distribution for measurement outcomes is
strongly peaked on low-cost states, in analogy to a thermal Boltzmann distribution, and
to apply then standard thermodynamic reasoning, as in simulated annealing.
This procedure has been criticized by Zalka and Brun [2] on the ground that the
probability of measurement of any fixed states Ik is small (last but one paragraph of their
Comment [2]).
Unfortunately, these authors have forgotten that, once the desired thermal quantum
superposition has been generated (which is guarnteed by obtaining a particular outcome
from the measurement of an auxiliary register), it is not at all the absolute probabilities
that matter but only the relative ones. After all, nobody would discard statistical me-
chanics on the ground that the canonical partition function, providing the normalization
of occupation probabilities, is large for a large number of degrees of freedom. In other
words, even if the absolute probability of measuring one particular state Ik with cost
C(Ik) is small, what matters is that the probability of measuring any other state Ij with
C(Ij) > C(Ik) is even much smaller, actually infinitely smaller when the effective tem-
perature t approaches zero. As I point out in my paper, the really important question is
another one, and namely how low one has to choose the temperature in order to achive
a given accuracy. Since the effective temperature is set by the inverse of the number b of
auxiliary qbits, increasing the accuracy requires more computational load. But this trade-
off between accuracy and computational load is common to all optimization heuristics,
which are, after all, approximation techniques.
So, while Zalka and Brun’s comment contains mathematically correct formulas, it is
also totally irrelevant to the problem at hand.
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